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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce an ESL to more 
effectively execute noise countermeasures in a high frequency 
range. 

SOLUTION: An inner electrode 22 constituting a capacitor is 
disposed in a dielectric base 12 in addition to the inner 
electrode 22 constituting a signal transmission path, and the 
oSectrodo'22 is~cornposdd of a pair cf~mutua!!y opposed 
electrode members 22A, 22B. The electrode member 22A has 
two protrusions 42, the electrode member 22B has two 
protrusions 44, and these protrusions 42, 44 are alternately 
disposed. A pair of grounding terminal electrodes are disposed 
at the right and left sides of the dielectric base 12 and 
connected to both ends of the inner electrode 22. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the laminating penetration 
mold capacitor which can reduce equivalence serial in TAKUTANSU (ESL), can implement the cure 
against a noise more effectively in a high-frequency region, and is used for the Neuss filter etc., 
especially is suitable for the circuit of an information management system or communication equipment. 

[0002] 

[Description of the Prior Art] a great portion of an information management system in recent years and 
communication equipment are digitized — having — further — improvement in the speed of information 
processing capacity — high-frequency-ization of the digital signal dealt with by these devices is 
progressing. Therefore, the noise generated from these devices is also in the orientation which increases 
similarly in a high-frequency region, and the electronic parts for taking the measures against a noise and 
aiming at prevention of electromagnetic wave disorder and suppression of unnecessary voltage variation 
are used for many devices. And generally the multilayer capacitor is adopted as electronic parts for this 
cure against a noise. 

[0003] However, in order that ESL (equivalence serial inductance) which is the parasitism component of 
a multilayer capacitor may check the noise rejection effect of a high-frequency region, the effect is 
inadequate with much more high-frequency-izing of the clock frequency of a device etc. It is impossible 
that is, to be adapted for the latest high-frequency-ization by the thing with big ESL like the 
conventional multilayer capacitor. 

[0004] Then, in order to aim at the cure against a noise in a high-frequency region, the laminating 
penetration mold capacitor which is a feedthrough capacitor of a laminating mold as a capacitor which 
reduced ESL is produced commercially, it is used, this laminating penetration mold capacitor 1 10 is 
shown in drawing 10 from drawing 7 , and it explains below. This laminating penetration mold capacitor 
[ using in a form / showing in drawing 7 ] 1 10 becomes structure so that it considers as a layered product 
[ showing in drawing 9 / carrying out the laminating of a dielectric / that the 2 / differing from the 
dielectric / that the 2 / countering mutually, as showing in drawing 10 / sides pull out / having arranged a 
conductor 1 12 the 1 **** / sheet 122, and these 2 sides / sides pull out / having arranged a conductor 
1 14 the 2 **** / sheet 124 respectively ] 120. 

[0005] Furthermore, as shown in drawing 8 and drawing 9 , it forms in the edge of a layered product 120 
so that the terminal electrode 132 with which a conductor 1 12 is connected the 1st **** can be 
connected to the signal-line way S, and it forms in the flank of a layered product 120 so that the terminal 
electrode 134 with which a conductor 1 14 is connected the 2nd **** can be connected to the earth side 
shown by GND. In addition, in drawing 7 and drawing 8 , C shows a capacitor and ESL shows 
equivalence serial in TAKUTANSU. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the latest device is high-frequency-ized 
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remarkably, while a noise increases increasingly, operating voltage is falling from low-power-ization of 
a device and the endurance over the noise of a device is falling. For this reason, the high noise rejection 
effect in a higher frequency region came to be required of the electronic parts for the cure against a 
noise. Since it corresponded to such the present condition, also in the laminating penetration mold 
capacitor, the further reduction-ization of ESL became an important technical problem. This invention 
aims at offering the laminating penetration mold capacitor which reduces ESL and can implement the 
cure against a noise more effectively in a high-frequency region in consideration of the above-mentioned 
fact. 
[0007] 

[Means for Solving the Problem] A dielectric sheet of at least one sheet being inserted between the 1st 
inner conductor and the 2nd inner conductor, a laminating penetration mold capacitor by claim 1 carries 
out two or more sheet laminating of this dielectric sheet, and forms a main part of a capacitor. A 
terminal electrode for glands connected to a terminal electrode for signals and the 2nd inner conductor 
which are connected to the 1st inner conductor is arranged on the side of a main part of a capacitor, 
respectively, and current is characterized by being divided into a form where it flows to reverse sense 
mutually at plurality in the division portions which the 2nd inner conductor adjoins. 
[0008] According to the laminating penetration mold capacitor concerning claim 1, two or more sheet 
laminating of the dielectric sheet is carried out, a main part of a capacitor is formed, a dielectric sheet of 
at least one sheet being inserted between the 1st inner conductor and the 2nd inner conductor, and a 
terminal electrode for glands connected to a terminal electrode for signals and the 2nd inner conductor 
which are connected to this 1st inner conductor is arranged on the side of a main part of a capacitor, 
respectively. And the 2nd inner conductor is divided into a form where current flows to reverse sense 
mutually, in adjacent division portions at plurality. 

[0009] That is, the 2nd inner conductor connected with a terminal electrode for glands is divided into 
two or more division portions, and current flows to reverse sense mutually in the division portions which 
adjoin mutual [ of the division portions of these plurality ]. Therefore, according to the laminating 
penetration mold capacitor concerning this claim, an operation which offsets a magnetic field according 
to the current which flow a division portion in the 2nd inner conductor arises, according to this 
operation, an inductance of the 2nd inner conductor decreases, ESL is reduced, and a cure against a 
noise can be more effectively implemented now in a high-frequency region. 
[0010] According to the laminating penetration mold capacitor concerning claim 2, it has a 
configuration that the 2nd inner conductor other than the same configuration as a laminating penetration 
mold capacitor of claim 1 is halved in adjacent division portions by form where current flows to reverse 
sense mutually. Therefore, the 2nd inner conductor is divided into two and in a division portion which 
adjoins mutual [ of these two division portions ], the same operation as claim 1 comes to arise because 
current flows to reverse sense mutually. 

[001 1] According to the laminating penetration mold capacitor concerning claim 3, it is formed so that it 
may extend in the direction in which a laminating penetration mold capacitor of claim 1 and claim 2, 
and the 1st inner conductor and the 2nd inner conductor other than same configuration cross mutually, 
and it has a configuration of being arranged on the side in which a terminal electrode for signals differs 
from a terminal electrode for glands on both main parts of a capacitor. Therefore, it becomes possible 
the same operation as claim 1 not only to arise, but for these terminal electrode to be arranged the 
optimal on the side of a main part of a capacitor, and to attain a miniaturization of a laminating 
penetration mold capacitor. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the 1st of the laminating penetration 
mold capacitor concerning this invention is explained based on a drawing. The laminating penetration 
mold capacitor 10 which is the electronic parts concerning the gestalt of operation of the 1st of this 
invention is constituted by making into the principal part the dielectric element assembly 12 which is a 
sintered compact of the shape of a rectangular parallelepiped acquired by calcinating the layered product 
which carried out two or more sheet laminating of the ceramic green sheet which is a dielectric sheet as 
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shown in drawing 1 . 

[0013] As shown in drawing 2 and drawing 3 , the internal electrode 21 prolonged between the near side 
of drawing 3 of the dielectric element assembly 12 and a back side is arranged in the predetermined 
height location in this dielectric element assembly 12. Moreover, under the internal electrode 21 which 
separated ceramic layer 12A by which a ceramic green sheet is sintered in the dielectric element 
assembly 12, the internal electrode 22 prolonged between the left-hand side of drawing 3 of the 
dielectric element assembly 12 and right-hand side is arranged. 

[0014] Furthermore, the internal electrode 21 and the internal electrode 23 similarly prolonged between 
the near side of drawing 3 of the dielectric element assembly 12 and a back side are arranged at the 
lower part of an internal electrode 22 which separated ceramic layer 12A in the dielectric element 
assembly 12. Moreover, the internal electrode 22 and the internal electrode 24 similarly prolonged 
between the left-hand side of drawing 3 of the dielectric element assembly 12 and right-hand side are 
arranged at the lower part of an internal electrode 23 which separated ceramic layer 12A in the dielectric 
element assembly 12. 

[0015] For this reason, being separated by ceramic layer 12A by which the internal electrode from these 
internal electrodes 21 to an internal electrode 24 is used as a dielectric layer into the dielectric element 
assembly 12, it will counter mutually and will be arranged. That is, ceramic layer of at least one sheet 
1 ? a hp.ino inseri^H .between an -internal electrode 2 ! and an internal electrode 22, and ceramic layer of at 
least one sheet 12A being inserted between an internal electrode 23 and an internal electrode 24, two or 
more sheet laminating of the these ceramic layer 12A is carried out, and the dielectric element assembly 
12 which is a main part of a capacitor is formed. 

[0016] Moreover, while constituting the path which transmits a signal from internal electrodes 21 and 23 
which are the 1 st inner conductor, it considers as the form which constitutes a capacitor from internal 
electrodes 22 and 24 which are the 2nd inner conductor prolonged in the direction which crosses 
mutually to these internal electrodes 21 and 23. In addition, a majority of these internal electrodes may 
carry out layer arrangement further not only in four layers, and can consider nickel, a nickel alloy, 
copper, or a copper alloy as the quality of the material of these internal electrodes, for example. 
[0017] Here, as shown in drawing 3 , the internal electrode 22 is constituted by the electrode 
configuration sections 22A and 22B which are the division portions of the pair which counters mutually, 
and the internal electrode 24 is constituted by the electrode configuration sections 24A and 24B which 
are the division portions of the pair which similarly counters mutually. And it has two lobes 44 
prolonged leftward from width-of-face Hirobe 43 by whom electrode configuration section 22A has two 
lobes 42 prolonged rightward from width-of-face Hirobe 41 formed in double width by the left end side, 
and electrode configuration section 22B was formed in double width by the right one end, and these 
lobes 42 and a lobe 44 have structure arranged by turns. 

[0018] Moreover, it has two lobes 44 prolonged leftward from width-of-face Hirobe 43 by whom 
electrode configuration section 24A similarly has two lobes 42 prolonged rightward from width-of-face 
Hirobe 41 formed in double width by the left end side, and electrode configuration section 24B was 
formed in double width by the right one end, and these lobes 42 and a lobe 44 have like the above 
structure arranged by turns. 

[0019] As mentioned above, an internal electrode 22 is with the lobe 42 of electrode configuration 
section 22A and the lobe 44 of electrode configuration section 22B which adjoin each other mutually 
and which are a division portion. As the arrow head of drawing 3 shows, current is made into the halved 
structure at the form where it flows to the reverse sense mutually. Moreover, the internal electrode 24 
By the lobe 42 of electrode configuration section 24A and the lobe 44 of electrode configuration section 
24B which adjoin each other mutually and which are a division portion, as the arrow head of drawing 3 
shows, current is made into the structure halved by the form where it flowed to the reverse sense 
mutually. 

[0020] Furthermore, the terminal electrodes 31 and 32 for signals of a pair are arranged at side 12B of 
the near side of the dielectric element assembly 12 shown in drawing 1 , and side 12B by the side of the 
back, respectively so that it may connect with the both ends of the internal electrodes 21 and 23 shown 
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in drawing 2 and drawing 3 , respectively. Moreover, the terminal electrodes 33 and 34 for glands of a 
pair are arranged at side 12C on the left-hand side of the dielectric element assembly 12 shown in 
drawing 1 , and right-hand side side 12C, respectively so that it may connect with the both ends of the 
internal electrodes 22 and 24 shown in drawing 2 , respectively. 

[0021] The above result, with the gestalt of this operation, as shown in drawing 1 , the terminal 
electrodes 31 and 32 for signals are arranged at side 12B this side and in the inner part of the laminating 
penetration mold capacitor 1 0, respectively. It has the structure of four terminals where the terminal 
electrodes 31-34 are arranged, respectively on four sides 12B and 12C of the dielectric element 
assembly 12 made into the hexahedron configuration which is a rectangular parallelepiped by the 
terminal electrodes 33 and 34 for glands being arranged at side 12C on either side, respectively. 
[0022] Next, an operation of the laminating penetration mold capacitor 10 concerning the gestalt of this 
operation is explained, between the internal electrodes 23 and internal electrodes 24 which are formed so 
that it may extend between the internal electrodes 21 and internal electrodes 22 which are formed so that 
it may extend in the direction which crosses mutually according to the laminating penetration mold 
capacitor 10 concerning the gestalt of this operation, and in the direction which similarly crosses 
mutually — much more — every — ceramic layer 12A is inserted, respectively. Moreover, much more 
ceramic layer 12A is inserted also between the internal electrode 22 and the internal electrode 23. And 
two or more layer laminating of the these ceramic layer 12- A is carried out, and it forms the dielectric 
element assembly 12. 

[0023] The terminal electrodes 31 and 32 for signals connected to these internal electrodes 21 and 23 
and the terminal electrodes 33 and 34 for glands connected to internal electrodes 22 and 24 are arranged 
on the side which is different in both the dielectric element assemblies 12, respectively. Furthermore, the 
internal electrode 22 is halved in the form where current flows to the reverse sense mutually like the 
arrow head of drawing 3 between the lobes 42 of electrode configuration section 24A and the lobes 44 
of electrode configuration section 24B with which it is halved in the form where current flows to the 
reverse sense mutually like the arrow head of drawing 3 between adjacent lobes 42 of electrode 
configuration section 22A and lobes 44 of electrode configuration section 22B and which an internal 
electrode 24 adjoins. 

[0024] That is, the internal electrodes 22 and 24 connected with the terminal electrodes 33 and 34 for 
glands are divided into the two electrode configuration sections 22A and 22B and the electrode 
configuration sections 24 A and 24B, respectively, and current flows to the reverse sense mutually in the 
division portions which adjoin mutual [ these / two ]. 

[0025] Therefore, the operation which offsets a magnetic field arises, respectively so that the magnetic 
flux generated in connection with current flowing according to the current which flow the inside of 
electrode configuration section 24A which constitutes the current which flow the inside of electrode 
configuration section 22A which constitutes an internal electrode 22, and 22B, and an internal electrode 
24, and 24B may be negated mutually according to the laminating penetration mold capacitor 10 
concerning the gestalt of this operation. And according to this operation, the parasitism inductance 
which an internal electrode 22 and 24 the very thing have decreases, ESL is reduced, and the cure 
against a noise can be more effectively implemented now in a high-frequency region. 
[0026] Furthermore, it is formed so that it may extend with the gestalt of this operation in the direction 
in which internal electrodes 21 and 23 and internal electrodes 22 and 24 cross mutually. Since it is 
arranged on the side in which the terminal electrodes 31 and 32 for signals differ from the terminal 
electrodes 33 and 34 for glands in both the dielectric element assemblies 12 It also becomes possible for 
these terminal electrodes 31-34 to be arranged the optimal on the sides 12B and 12C of the dielectric 
element assembly 12, and to attain the miniaturization of the laminating penetration mold capacitor 10. 
[0027] Next, the gestalt of operation of the 2nd of the laminating penetration mold capacitor concerning 
this invention is explained based on drawing 4 . In addition, the same sign is given to the same member 
as the member explained with the gestalt of the 1st operation, and the duplicate explanation is omitted. 
As shown in drawing 4 , while the internal electrode 22 has the two electrode configuration sections 
22 A and 22C prolonged rightward from the left end side of ceramic layer 12A with the gestalt of this 
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operation, it has the two electrode configuration sections 22B and 22D prolonged leftward from right 
one end of ceramic layer 12 A. Moreover, while the internal electrode 24 has similarly the two electrode 
configuration sections 24A and 24C prolonged rightward from the left end side of ceramic layer 12 A, it 
has the two electrode configuration sections 24B and 24D prolonged leftward from right one end of 
ceramic layer 12 A. 

[0028] That is, current is divided into four by the gestalt of this operation at the form where it flows to 
the reverse sense mutually, in the electrode configuration sections 24A, 24B, 24C, and 24D which are 
the division portions to which it is divided into four and an internal electrode 24 adjoins mutually the 
form where current flows to the reverse sense mutually in the electrode configuration sections 22 A, 22B, 
22C, and 22D whose internal electrodes 22 are the division portions which adjoin each other mutually. 
[0029] Therefore, also by the laminating penetration mold capacitor 10 concerning the gestalt of this 
operation, the operation which offsets a magnetic field according to the current which flow an internal 
electrode 22 and the division portion in 24 arises, the parasitism inductance which an internal electrode 
22 and 24 the very thing have according to this operation decreases like the gestalt of the 1st operation, 
ESL is reduce, and the cure against a noise can be more effectively implement now in a high-frequency 
region. 

[0030] Next, the gestalt of operation of the 3rd of the laminating penetration mold capacitor concerning 
this invention is explained based on drawing 5 . In addition, the same sign is given to the same member 
as the member explained with the gestalt of the 1st operation, and the duplicate explanation is omitted. 
As shown in drawing 5 , while being formed in double width by the left end side of ceramic layer 12A 
as one division portion of an internal electrode 22 with the gestalt of this operation, electrode 
configuration section 22 A of L typeface prolonged rightward from this double-width portion is formed. 
Moreover, as a division portion of another side of this internal electrode 22, while being formed in 
double width by right one end of ceramic layer 12 A, electrode configuration section 22B of L typeface 
prolonged leftward from this double-width portion is formed. 

[0031] On the other hand, like the above, as one division portion of an internal electrode 24, while being 
formed in double width by the left end side of ceramic layer 12A, electrode configuration section 24A of 
L typeface prolonged rightward from this double-width portion is formed. Moreover, as a division 
portion of another side of this internal electrode 24, while being formed in double width by right one end 
of ceramic layer 12 A, electrode configuration section 24B of L typeface prolonged leftward from this 
double-width portion is formed. 

[0032] That is, with the gestalt of this operation, current is halved by the form where it flows to the 
reverse sense mutually, by electrode configuration section 24A and electrode configuration section 24B 
to which it is halved by the form where current flows to the reverse sense mutually by electrode 
configuration section 22A and electrode configuration section 22B whose internal electrode 22 is the 
division portion which adjoins each other mutually, and an internal electrode 24 adjoins it mutually and 
which are a division portion. 

[0033] Therefore, the operation which offsets a magnetic field according to the current which flow an 
internal electrode 22 and the division portion in 24 also by the laminating penetration mold capacitor 10 
concerning the gestalt of this operation arises, like the gestalt of the 1st operation, according to this 
operation, ESL is reduced and the cure against a noise can be more effectively implemented now in a 
high-frequency region. 

[0034] Next, ESL of each following sample was measured with the network analyzer. That is, ESL of 
common 2 terminal mold multilayer capacitor as a capacitor, the laminating penetration mold capacitor 
1 10 of the conventional example, and the laminating penetration mold capacitor 10 of the gestalt of this 
operation shown in drawing 1 was measured, respectively. 

[0035] And by the laminating penetration mold capacitor 10 of the gestalt of this operation, ESL was 
98pH to ESL being 1420pH in 2 terminal mold multilayer capacitor, and ESL being 165pH by the 
laminating penetration mold capacitor 1 10 of the conventional example as a result of this measurement. 
That is, by the laminating penetration mold capacitor 10 by the gestalt of operation of this invention, it 
was checked as compared with 2 terminal mold multilayer capacitor and the laminating penetration 
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mold capacitor 1 10 of the conventional example that ESL is reduced sharply. 

[0036] In addition, as shown in drawing 6 , this ESL is calculated from the formula of 2pif0 =1 / root 
(ESL-C), and it is fO. C is electrostatic capacity in self-resonant frequency. Moreover, as a size of each 
sample used here, width was set to 1 .6mm for length by 3.2mm, as electrostatic capacity, 2 terminal 
mold multilayer capacitor was 1.05 micro F, the laminating penetration mold capacitor of the 
conventional example was 1.01 micro F, and the laminating penetration mold capacitor 10 of the gestalt 
of this operation was 1 .03 micro F. 

[0037] Furthermore, although the laminating penetration mold capacitor 10 concerning the gestalt of the 
above-mentioned implementation is made into the structure of having the internal electrodes 21-24 of 
four sheets, and four terminal electrodes 31-34, a number of layers, the number of sheets of an internal 
electrode, and the number of terminal electrodes are not limited to these numbers, but are still better also 
as a large number. 
[0038] 

[Effect of the Invention] According to this invention, it becomes possible to offer the laminating 
penetration mold capacitor which reduces ESL and can implement the cure against a noise more 
effectively in a high-frequency region. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] A dielectric sheet of at least one sheet being inserted between the 1st inner conductor and the 
2nd inner conductor, carry out two or more sheet laminating of this dielectric sheet, and a main part of a 
capacitor is formed. A terminal electrode for glands connected to a terminal electrode for signals and the 
2nd inner conductor which are connected to the 1st inner conductor A laminating penetration mold 
capacitor by which current is characterized by being divided into a form where it flows to reverse sense 
mutually at plurality in the division portions with which it is arranged on the side of a main part of a 
capacitor, respectively, and which the 2nd inner conductor adjoins. 

[Claim 2] A laminating penetration mold capacitor according to claim 1 by which current is 
characterized by being halved by form where it flows to reverse sense mutually in the division portions 
which the 2nd inner conductor adjoins. 

[Claim 3] Claim 1 characterized by having been arranged on the side in which are formed so that it may 
extend in the direction in which the 1st inner conductor and the 2nd inner conductor cross mutually, and 
a terminal electrode for signals differs from a terminal electrode for glands on both main parts of a 
capacitor, or a laminating penetration mold capacitor according to claim 2. 



[Translation done.] 
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[Drawin g 5] 
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[Drawing 8] 
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